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(54) Device for effecting radiation therapy in an animal body 



(57) The invention relates to a device for effecting 
radiation therapy in an animal body comprising a hous- 
ing provided with at least one outlet channel, a guide 
tube connected at one end with said outlet channel and 
wherein the other end of said guide tube is positionable 
in said animal body near the site of the intended radia- 
tion therapy, one electro-magnetic radiation emitting 
source connected to a first end of a transport wire, and 



transport means for moving said transport wire and said 
radiation emitting source via said outlet channel through 
said guide tube to and from said site of the intended ra- 
diation therapy in said body. According to the invention 
the device is characterized in that said radiation emitting 
source is an activatable radiation emitting source, which 
is operative between an activated and un-activated 
state. 
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Description 

[0001] The invention relates to a device for effecting 
radiation therapy in an animal body comprising a hous- 
ing provided with at least one outlet channel, a guide 5 
tube connected at one end with said outlet channel and 
wherein the other end of said guide tube is positionable 
in said animal body near the site of the intended radia- 
tion therapy, one electro-magnetic radiation emitting 
source connected to a first end of a transport wire, and 10 
transport means for moving said transport wire and said 
radiation emitting source via said outlet channel through 
said guide tube to and from said site of the intended ra- 
diation therapy in said body. 

[0002] It is known in the medical field to use afterload- '5 
er devices in the treatment of cancerous tumours using 
radioactive sources having intensity greater than that 
which can safely be handled. Remote afterloaders are 
devices generally used in the cancer treatment field to 
accurately advance and retract a flexible wire containing 20 
an electro-magnetic radiation emitting source over a 
specified distance for a specific time period. A remote 
afterloader comprises a flexible simulation wire for test- 
ing purposes and a flexible wire with the electro-mag- 
netic radiation emitting source, controllers and transport 25 
mechanisms to operate both types of wires, as well as 
a radiation shielded housing for the radiation emitting 
source. 

[0003] Typically one or more catheters, needles, or 
other closed pathways (hereafter "guide tubes") to the 30 
treatment site are positioned in the patient. The guide 
tubes are then attached to the afterloader, which ad- 
vances the radioactive source at the end of the transport 
wire, sometimes called a source-wire, along the guide 
tubes according to a predetermined sequence calculat- 
ed to deliver a therapeutic dose of radiation to the tu- 
mour. Many of these prior art devices advance the 
source-wire by means of a friction drive belt trained 
about a wheel with the wire sandwiched between the 
belt and wheel. 

[0004] The radiation emitting sources presently used 
are radioactive sources, e.g. in the form of implant seeds 
or in the form of radioactive sources which are inserted 
through a hollow guide tube towards the site of intended 
therapy by means of a transport wire, which sources 
continuously emit electro-magnetic radiation following 
the principles of natural radioactive decay and which are 
characterized by the specific half life time of the used 
radioactive material. Since the sources used in such 
treatment can constitute a hazard to a technician admin- 
istering thetreatment, afterloaders are used for inserting 
of the radioactive source and the treatment therewith in 
the patient with minimum radiation exposure of the tech- 
nician or with no exposure whatsoever. 
[0005] For minimising the exposure of radioactive ra- 
diation to the environment these afterloader devices re- 
quire a heavily constructed and expensive radiation 
shielded housing. The known afterloader devices allow 



the insertion of the radioactive source in the patient after 
the technician administering the treatment moves away 
from the patient or leaves the treatment room. In other 
words, the radioactive source is loaded into the patient 
for treatment after the technician leaves the patient, and 
for that reason such devices are generally referred to as 
"afterloading devices". 

[0006] The effective treatment with a discreet radio- 
active source is dependent upon the particular tumour, 
the position of the tumour in the body, the activity of the 
source and the accuracy of positioning the source near 
or in the tumour. Such treatments involve an intrusion 
into the animal body, e.g. human body, and that intrusion 
may be through a natural orifice in the body, such as a 
blood vessel or lung trachea, if the tumour so admits, or 
by way of implanting flexible or rigid needles and other 
special devices in or near the tumour. 
[0007] In either case, the effectiveness of the radia- 
tion treatment depends on accurately placing the radia- 
tion emitting source at the correct position near the tu- 
mour. With some tumours, a single radioactive source 
may be sufficient for effective treatment, but with other 
tumours, multiple sources, positioned in and around the 
tumour, may be required. In addition, with such multiple 
positioning of radioactive sources, the amount of radia- 
tion for effective treatment may vary with the different 
positioned sources, and therefore, specific regimens of 
treatment are often necessary in terms of both the po- 
sitioning of the radiation emitting source and the dura- 
tion of radiation exposure of the tumour. 
[0008] Generally speaking, the radioactive sources 
used with these afterloading devices fall into two cate- 
gories. The first category is that of a low dose rate (LDR) 
source, and the second category is that of a high dose 
rate (HDR) source. An LDR source emits low levels of 
radiation and can be safely handled by a technician for 
short periods of time. An HDR source emits high doses 
of radiation and cannot be safely handled by a techni- 
cian, even for relative short periods of time. The after- 
loading devices for handling these two different radio- 
active sources are thus divided into two categories of 
machines, i.e. a low dose rate (LDR) machine and a high 
dose rate (HDR) machine. 

[0009] An example of an afterloading device as de- 
scribed in the introduction is for example disclosed in U. 
S. Patent No. 5,030,194. In that device a flexible wire is 
driven by suitable transport means together with a LDR 
or HDR source attached to one end from an outlet chan- 
nel present a radiation shielded block or housing, 
through a guide tube and to the site of intended therapy 
in the patient by means of an applicator, e.g. an implant 
needle or catheter. Said applicator is positioned by a 
physician into the patient's body prior to the insertion of 
the radioactive source. The positioning of the needle or 
catheter into the body is sometime performed surgically 
and the correct position of that applicator near the site 
of the intended therapy is determined using suitable im- 
aging techniques, like X-ray or ultrasound imaging 
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means. 

[0010] Effective treatment with a LDR source may of- 
ten span many hours, e.g. 20 or 30 or even 50 hours. 
During such extended treatment, the patient can carry 
out normal body functions and the LDR source will like- 
wise move in relation to the tumour. It is assumed that 
such movements will average out the radiation around 
the tumour and, therefore, a very accurate positioning 
of the LDR source, opposite the tumour, is not neces- 
sary. 

[0011] However, the above assumptions are not al- 
ways correct and incorrect positioned LDR sources may 
result. This results in less effective or ineffective therapy 
and, in addition, may unnecessarily expose healthy tis- 
sue to radiation. Thus, this procedure is less than desir- 
able. In addition, it is often necessary to employ multiple 
LDR sources at different sites around the general site 
of intended therapy, even when treating a single local- 
ized tumour, since a single LDR source does not emit 
sufficient radiation to effectively treat many, even local- 
ized, tumours. In such case, the same procedure de- 
scribed above is used for each different site of intended 
therapy and the above-noted inaccuracies will affect the 
effectiveness of the radiation therapy. 
[0012] With high dose rate (HDR) devices, the HDR 
source is too radioactive for operation in the manner of 
the LDR device. However the desired accuracy of the 
present HDR devices are even more hard to achieve, 
since exposure of the tumour to the high dose radiation 
is often only in terms of minutes, e.g. 10, 15 or 20 min- 
utes, and a small inaccuracy in positioning the HDR 
source can result in large inaccuracies in effective treat- 
ment, in view of the short times involved. 
[0013] Besides the negative effects relating to an in- 
accurate positioning of the radioactive source in the 
body and the undesired exposure to radioactive radia- 
tion of the technician the natural radioactive decay of 
the radioactive sources now used require a proper anal- 
ysis of the decay state of the radioactive source before 
insertion into the body near the site of the intended ther- 
apy. This in order to obtain a correct calculation of the 
time, intensity and amount of the radiation emitted. How- 
ever due to the natural radioactive decay of the radio- 
active source during time the actual radiation intensity 
and amount emitted during the treatment inside the pa- 
tient body can differ (read: can be less) from the neces- 
sary radiation exposure (time and intensity) as planned 
prior to the treatment using suitable dosimetric therapy 
planning software. 

[0014] It is an object of the invention to provide a de- 
vice for effecting radiation therapy in an animal body us- 
ing a radiation emitting source according to the above 
technique, wherein a) a radiation emitting source is used 
for applying emitted radiation corresponding more ac- 
curately to the preplanned and desired amount, intensity 
and duration to the site of the intended therapy, which 
b) is both applicable for LDR and HDR treatments and 
wherein c) undesired exposure to radiation of the med- 



ical personnel and/or technicians administering the ra- 
diation therapy completely is avoided. 
[0015] According to the invention the device is char- 
acterized in that said radiation emitting source is an ac- 

s tivatable radiation emitting source, which is operative 
between an activated and un-activated state. Thus not 
only undesired exposure is avoided resulting in a more 
safe device for its environment, which device no longer 
requires a radiation shielded housing making the device 

10 cheaper to construct with minimised dimensions. More- 
over the amount, intensity and duration of the radiation 
emitted can be applied more accurate, which radiation 
will more perfectly match the desired amount of radia- 
tion to be dosed as preplanned prior to the actual ther- 

15 apy. Furthermore said activatable radiation emitting 
source is applicable for both LDR and HDR applications. 
Therefore only one afterloading device can be used for 
both different administering applications, which signifi- 
cantly make the device according to the invention more 

20 versatile. 

[0016] In order to more accurately apply a desired 
amount of radiation to the site of the intended therapy 
the device according to the invention is further charac- 
terized in that in activated state the amount, intensity, 
25 and/or duration of the radiation emitted by said activat- 
able radiation emitting source is controllable and/or ad- 
justable, wherein preferably said radiation emitting de- 
vice is an X-ray device. 

[001 7] Especially the use of an activated X-ray device 
30 as a radiation emitting sou rce has proven to be very suit- 
able for use in afterloading radiation therapy, which X- 
ray device is furthermore very accurate and easy to con- 
trol. 

[001 8] Another very effective embodiment according 

35 to the invention is characterized in that said activatable 
radiation emitting source is the tip of an optical fibre con- 
tained in said transport wire emitting laser light. 
[0019] Preferably said activatable radiation emitting 
source is powered by a power supply placed outside the 

40 body, which power supply is preferably controllable. 
Therefore the activatable radiation emitting source can 
emit a preplanned desired amount of radiation with a 
specific amount, intensity and duration to a tumour in 
the patients body. 

45 [0020] In a specific embodiment of the device accord- 
ing to the invention said transport wire comprises a pow- 
er supply line for connecting said activatable radiation 
emitting source with the power supply, wherein prefer- 
ably said power supply line is an optical fibre and said 

so power supply is a laser device. Furthermore said power 
supply line comprises an electric supply line and said 
power supply comprises a high voltage power supply. 
[0021] By only using an optical fibre of which the tip 
serves as radiation emitting source and a laser device 

55 as power supply, this embodiment of the device accord- 
ing to the Invention can be used for photodynamic treat- 
ment of all kinds of cancerous tumours. 
[0022] A further embodiment of the device according 
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to the invention is characterized in that said device com- 
prises an indexer provided with a plurality of outlet chan- 
nels to which a plurality of said guide tubes are connect- 
ed. More specifically said indexer is provided with 
means for directing at least said activatable radiation 
emitting device through at least one of said plurality of 
outlet channels, wherein said means comprise a guide 
block provided with at least one bore, which block is 
movably connected to the indexer, and wherein said at 
least one bore can be brought into alignment with at 
least one of said plurality of outlet channels. 
[0023] With this embodiment it is possible to move the 
activatable radiation emitting source in un-activated 
state through one of said guide tubes to a site in or near 
a tumour to be treated at which position the radiation 
emitting source can be activated, thereby emitting a de- 
sired amount of radiation with a certain intensity and du- 
ration. Then said radiation device can be retracted from 
said guide tube in an un-activated state, and by means 
of said guide block and said indexer inserted in another 
of said plurality of outlet channels and guided through 
another guide tube towards another site near or in the 
tumour to be treated. Hence the radiation emitting 
source is activated when the source is in the position 
where the radiation should be deposed and de-activated 
when the treatment time ends. 
[0024] Thus it is possible to position the same activat- 
able radiation emitting source at different locations in or 
near the site of intended treatment, wherein the radia- 
tion emitting source at each site is activated for emitting 
a desired dose of radiation with a specific intensity and 
duration. This provides a multiple position radiation 
treatment with one and the same radiation emitting 
source. 

[0025] With an embodiment where more than one ra- 
diation emitting sources are used for simultaneously ap- 
plying a specific amount of radiation at different posi- 
tions near or in a tumour in a patients body, the device 
is according to the invention characterized in that said 
guide block is provided with a row of a plurality of bores, 
which row can be brought in alignment with a row of a 
plurality of said outlet channels. 
[0026] More especially according to another embodi- 
ment said transport means comprise a rotatable drum, 
which is rotationally symmetric around a rotation axis, 
which drum is provided with two end surfaces and a cir- 
cumferential surface provided with at least one winding 
groove for at least one transport wire, wherein further- 
more said drum can be at least partly hollow. 
[0027] A compact construction of the device accord- 
ing to the invention can be obtained by mounting said 
power supply at an end surface of said drum or by 
mounting said power supply inside said drum. 
[0028] A further reduction in components can be ob- 
tained in one specific embodiment by using one single 
power supply connected to a plurality of power supply 
lines. 

[0029] In an embodiment of the device according to 



the invention wherein a laser device is used as power 
supply the device is characterized in that the laser de- 
vice is connected to said plurality of optical fibre power 
supply lines by means of a beam splitter. 

5 [0030] Another advantage of the u se of radiation emit- 
ting source which is operative between an activated and 
un-activated state is that in the un-activated state said 
activatable radiation emitting source is used as a test 
source for testing the implantation through at least one 

10 guide tube towards a site of the intended radiation ther- 
apy in said body. 

[0031] The invention shall now be described in more 
detail using a drawing, which shows in: 



15 Figure 1 an afterloading device according to the 
state of the art; 

Figure 2a an embodiment of the transport means 
for use in an afterloading device according to the 
invention; 

20 Figure 2b another embodiment of said transport 
means for use in an afterloading device according 
to the invention; 

Figure 3a a further embodiment of transport means 
for use in a multiple insertion of radiation emitting 
25 sources in an afterloading device according to the 
invention; 

Figure 3b enlarged view of the embodiment as dis- 
closed in figure 3a; 

Figure 4 a further detail of an embodiment of a af- 
30 terioading device according to the invention; 

Figure 5 another further embodiment of transport 
means for use in an afterloading device according 
to the invention; 

Figure 6 a further embodiment of transport means 
35 combined with indexer means for use in an after- 
loading device according to the invention. 

[0032] In Figure 1 a device for effecting radiation ther- 
apy in an animal body according to the state of the art 

40 is disclosed, which device herein is referred to as an af- 
terloading device as described in the introduction. 
[0033] Said afterloading device 1 comprises a radia- 
tion shielded housing 2 wherein an outlet channel 3 is 
provided. Furthermore in said housing transport means 

45 1 o are present, which functionality will be explained lat- 
er. In order to administer a radiation emitting source at 
a desired site of intended radiation therapy, for example 
in or near a tumour 6 present in an animal body 5 a 
guide, mostly flexible tube 4 like a catheter is implanted 

so surgically or by means of an intrusion through a natural 
orifice in the body, such as blood vessel or lung trachea. 
The guide tube is with one end 4b connected to said 
outlet channel 3 and with its other end 4a placed in or 
near the tumour 6. Another technique for implanting the 

55 flexible catheter 4 is the use of a rigid hollow needle 4a, 
which can be implanted in or near the tumour or malig- 
nancy in said animal body 5. 
[0034] Said radiation emitting source 9 is inserted into 
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said animal body by means of a transport wire 7, which 
is contained by transport means 11 , wherein the trans- 
port wire has an end 7a connected to said transport 
means 10 and which wire is with its other end 7b con- 
nected with said radiation emitting source. 
[0035] Once the guide tube 4 is implanted at the de- 
sired location in said animal body 5 the insertion of the 
radiation emitting source is first tested by implanting a 
so called test source with a test wire through said guide 
tube 4 until the desired location in said body 5 near the 
tumour to be treated by radiation therapy has been 
reached. For testing purposes the afterloading device 1 
is provided with a second test unit (not shown) compris- 
ing similar transport means 10, a similar test wire 7, 
which test wire 7 can be moved through the outlet chan- 
nel 3 through the guide tube 4 towards the tumour 6 prior 
to the insertion of the actual transport wire 7 with the 
radiation emitting source 9. 

[0036] As mentioned in the introduction of this appli- 
cation the radiation emitting source 9 is a radio-active 
source, emitting radiation following the principles of nat- 
ural decay. Although the device 1 has a proper radiation 
shielded housing 2 for shielding the environment 
against radiation emitted by said radioactive source 9, 
when said source 9 is in its initial position inside the 
housing 2 prior to the insertion through the guide tube 
4 into the body 5, the environment will be exposed to 
radioactive radiation once the radioactive source 9 has 
left the housing 2 through the outlet channel 3 and is 
advanced by the transport means 10 and the transport 
wire 7 through the guide tube 4 towards the site of the 
intended radioactive therapy. 
[0037] According to the invention a radioactive source 
9 as used in the afterloading device according to the 
state of the art is replaced by an activatable radiation 
emitting source, which is operative between an activat- 
ed and un-activated state. 

[0038] Said activatable radiation emitting source, 
which is preferably an X-ray emitting source, is activated 
once it is properly positioned near or in the tumour 6 to 
be treated, thereby reducing the exposure to radiation 
of the environment, for example persons who are ad- 
ministering the radiation therapy to the patient. Further- 
more with the use of an activatable radiation emitting 
source the radiation administered to the tumour 6 can 
be well controlled, and especially the amount of radia- 
tion as well as its intensity and duration can be well con- 
trolled and can match the amount, intensity and duration 
of the desired radiation as preplanned by suitable dosi- 
metric therapy planning software. Moreover a simplified, 
cheaper construction with minimised dimensions is ob- 
tained whilst a heavy, expensive radiation shielded 
housing is no longer required. 
[0039] Preferably the activatable radiation emitting 
source is an X-ray emitting source, which at the amount, 
the intensity and the duration of the radiation emitted 
can be controlled and or adjusted by suitable control 
means. This makes the afterloading device according 



to the invention suitable for both LDR treatments as well 
as HDR treatments. 

[0040] In figure 2a a specific embodiment of the after- 
loading device according to the invention is disclosed, 

5 showing specific transport means 10 for advancing a 
transport wire 7 together with the activatable radiation 
emitting source 9 (not shown) through the guide tube 4 
(also not shown) towards the site of intended therapy 
(also not shown). The activatable radiation emitting 

10 source 9 requires a power supply line which is incorpo- 
rated in the transport wire 7. Preferably the radiation ac- 
tivated source is an X-ray emitting source, which is pow- 
ered in one embodiment by a high voltage power supply 
17. 

15 [0041] The high voltage power supply 17can be used 
for creating free electrons from a suitable filament, 
which electrons are accelerated by a suitable electrical 
field potential applied by said high voltage power supply. 
In another embodiment the high voltage power supply 

20 1 7 is only used for accelerating the electrons, which are 
freed by means of the photoelectric effect or by means 
of the filament through which a current from another 
electric source is applied. In every situation, said accel- 
erated electrons impinge on the anode for creating an 

25 x-ray beam which leaves the X-ray source via an aper- 
ture. 

[0042] With another embodiment a laser device 1 6 is 
also part of the power supply for creating free electrons 
by means of the photoelectric effect. Said free electrons 
30 are then accelerated by the electric field potential for 
creating X-ray radiation. 

[0043] Both high voltage supply 17 and laser device 
16 are therefore connected with suitable power supply 
lines 1 9 and 1 8, which are incorporated inside the trans- 

35 port wire 7 and connected with the X-ray emitting source 
9 positioned at the other end 7b of the transport wire 7. 
[0044] The transport means 10 comprise a drum 11 
which is rotatable about rotational axis 15 by means of 
suitable drive means 1 2, comprising a motor 1 2a and a 

40 rotational wheel 1 2b provided with a mesh, which coop- 
erates with a corresponding mesh provided on the cen- 
tral shaft 11c of the drum 11. 
[0045] In this embodiment the high voltage power 
supply 17 is positioned in the line of the central axis 15 

45 of the drum 11 and the high voltage power supply line 
1 9 is placed along the central axis 1 5 towards the interior 
of the drum 11, where it enters the transport wire 7 
through an orifice 20 present in the circumferential sur- 
face of the drum 1 1 , to which the end 7a of the transport 

so wire 7 is connected. Furthermore the laser device 1 6 is 
connected to an end plate 11b of the drum 11 and the 
supply line 1 8, being an optical fibre 1 8 enters the trans- 
port wire 7 through the same orifice 20. Both supply lines 
1 8 and 1 9 are contained in the transport wire 7 and are 
55 connected with the X-ray device 9 (not shown) connect- 
ed to the other end 7b of the transport guide 7 (also not 
shown). 

[0046] The whole construction comprising the drum 
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11 connected via end plate 11a with the rotation shaft 
11c together with the laser device 16 is rotationally driv- 
en by the drive means 12 around the axis 15. With ref- 
erence number 13 the solid earth is depicted, corre- 
sponding to the housing 2 of the device 1 . 5 
[0047] When rotating the drum 11 together with the 
laser device 16 by means of the drive means 12 trans- 
port wire 7 is unwound and advanced together with the 
X-ray emitting source 9 through the outlet channel 3 and 
the guide tube 4 towards the site of intended therapy in io 
or near the tumour 6 (see figure 1). In the embodiment 
shown in figure 2a the drum 11 is provided with a groove 
14 present in the circumferential surface of the drum 11 
in which groove 14 the transport wire 7 is accomodated 
in several windings 8a, 8b, 8c. When rotating the drum ^ 
11 the transport wire 7 is unwound, whereby the whole 
construction including the laser device 16 rotates 
around the axes 15. The high voltage power supply 17 
is thereby not rotated. 

[0048] With this construction of the transport means 20 
10 a very compact device can be obtained allowing a 
very accurate positioning of the X-ray emitting source 9 
into the body 5. 

[0049] Laser device 1 6 and high voltage power supply 
17 are driven and controlled by suitable known means 25 
{not shown) allowing to activate the radiation X-ray emit- 
ting source 9 in such a manner that the X-ray beam ra- 
diated by the X-ray emitting source 9 is well controlled 
and can be adjusted according to the intended or pre- 
planned radiation therapy. This means that the amount, 30 
the intensity and the duration of the X-ray beam emitted 
by the X-ray emitting source 9 can be very accurately 
controlled, resulting in atherapy treatment which match- 
es very accurately the intended treatment as pre- 
planned by suitable dosimetric therapy planning soft- 35 
ware. 

[0050] Furthermore undesired exposure to radiation 
of the environment (including medical personal and/or 
technicians) is hereby completely avoided. Furthermore 
due to the absence of radioactive sources, which emit 40 
radiation following the principles of natural decay no ra- 
diation is exposed during the advancement of the 
source 9 through the guide tube 4 prior to its positioning 
at the site of intended therapy in the tumour 6. 
[0051] In Figure 2b a more compact construction of ^ 
the transport means 1 0 according to the invention is dis- 
closed, wherein corresponding parts are depicted by the 
same reference numerals. In this more compact embod- 
iment also the high voltage power supply 1 7 is mounted 
on the rotational end plate 1 1 b of the drum 11. 50 
[0052] Another embodiment, almost similar to the em- 
bodiment of the transport means 10 as shown in figure 
2a is depicted in Figure 3a, wherein the afterioading de- 
vice according to the invention is furthermore provided 
with an indexer 21 provided with a plurality of outlet 55 
channels 22 r 22 5 , to which outlet channels a plurality of 
guide tubes 4«|.-4 5 are connected. 
[0053] Furthermore the rotational drum 1 1 is provided 



with a plurality of grooves 14 r 14 5 present in the circum- 
ferential surface of the drum 11 , in which grooves sev- 
eral transport wires 7 r 7 5 are located. Each separate 
transport wire 7 r 7 5 is provided on its end 7b (not 
shown) with an activatable radiation emitting source, 
preferably an X-ray radiation emitting source 9 r 9 5 (not 
shown). The drum 11 is for each transport wire 7 r 7 5 
provided with grooves 14 r 14 5 and orifices 20 r 20 5 
through which the power supply line 18 from the laser 
device 1 6 and the power supply line 1 9 of the high volt- 
age power supply 17 are guided and which are accom- 
modated in each transport wire. 
[0054] In this embodiment simultaneously five trans- 
port wires 7 r 7 5 and X-ray emitting sources 9 r 9 5 asso- 
ciated with these wires can be inserted through similar 
guide tubes 4^ to five different locations in or near 
the tumour 6 (see figure 1 ) . By means of different power 
supply lines 19 connected to the high voltage power 
supply 1 7 the different radiation X-ray emitting sources 
9 r 9 5 can be differently controlled, which means that the 
radiation (intensity, amount, duration) emitted by each 
X-ray emitting source 9 r 9 5 can be controlled and ad- 
justed separately depending on the intended, pre- 
planned radiation therapy. 

[0055] Although the indexer 21 can be provided with 
five separate outlet channels 22 r 22 5 for passing five 
separated transport wires 7 r 7 5 with five X-ray emitting 
sources 9 r 9 5 associated therewith, it is also possible 
to use an indexer 21 wherein the outlet channels 22<,- 

22 5 are arranged in a plurality of rows a, b, c etc. An 

example of the indexer 21 is disclosed in the detailed 
viewX-X in Figure 3a, wherein the indexer21 comprises 
a matrix of 5x5 outlet channels, arranged in five columns 
a-e and f ive rows 22 r 22 5 . 

[0056] With this embodiment of the indexer 21 as 
shown in detail X-X five transport wires 1 A -7 5 can be ad- 
vanced simultaneously through five outlet channels 22 r 
22 5 of for example column a. Twentyf ive guide tubes 4 r 
4 25 are connected with the several outlet channels 22 r 
22 25 and implanted at 25 different locations in or near 
the tumour 6 to be treated. After emitting a certain pre- 
planned amount of radiation at the five positions in the 
tumour 6 associated with the guide tubes connected 
with the five outlet channels in column a the respective 
five X-ray emitting sources 9 r 9 5 are de-activated, re- 
tracted in de-activated state together with their transport 
wires 7 r 7 5 in backwards direction by rotating the drum 
11 in a winding direction with the motor drive means 12, 
until the separate X-ray emitting sources 9 r 9 5 are 
present in bores 24 r 24 5 of guide block 23, which is 
moveably mounted with the indexer 21 . 
[0057] The guide block 23 can be moved with respect 
to the fixed indexer 21 by suitable means (not shown) 
such that the bores 2b A -24 5 can be brought in alignment 
with another column a-e of outlet channels 22 1 -22 5 , for 
example with the outlet channels present in column b 
as shown in the detailed view X-X. By driving the drum 
11 in an unwinding direction the transport wires 7 r 7 5 , 
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which were retracted after the first radiation session 
from the first five therapy-locations are now advanced 
together with the X-ray emitting sources 9 r 9 5 through 
the guide tubes 4 connected with the outlet channels 
22 r 22 5 of column b of the indexer 21 towards five new 
different positions in the tumour 6 to be treated. 
[0058] Once again the X-ray emitting sources 9 r 9 5 
are activated by the laser device 1 6 and the high voltage 
power supply 17 each emitting X-ray radiation with a - 
for each X-ray emitting source 9 - specific amount, in- 
tensity, duration and direction. Once the radiation ses- 
sion in these new five locations is terminated, the X-ray 
emitting sources 9 r 9 5 are then de-activated, retracted 
to their initial position in the bores 24 r 24 5 of the guide 
block 23 inside the housing 2 of the aftertoading device 
1 by means of the motor means 12, which now drive the 
drum 1 1 in a winding direction. Once the X-ray emitting 
sources 9 r 9 5 are fully retracted back into the housing 
2, guide block 23 can be further advanced to an other 
column, for example column c, for a further radiation 
treatment with the X-ray emitting sources 9 r 9 5 at five 
another locations. 

[0059] With the afterloading device according to the 
invention the same radiation X-ray emitting source 9 can 
be used in a sequential order, to emit X-ray radiation at 
different locations in a tumour, wherein at each location 
the amount, intensity and duration of the applied radia- 
tion can be controlled or adjusted according to the pre- 
planned intended and desired therapy treatment. During 
its advancement towards the position of intended radi- 
ation therapy and backwards towards the bores 24 in- 
side the guide block 23 after radiation treatment the X- 
ray emitting source 9 is de-activated. This prevents any 
undesired and hazardous exposure of radiation to the 
environment, whilst each radiation emitting source 9 is 
only activated once said source is properly positioned 
near or inside the tumour 6. 

[0060] Although in Figure 3a an indexer 21 is used 
containing a matrix of 5x5 outlet channels 22, wherein 
during one session five X-ray emitting sources 9^ are 
advanced simultaneously through five guide tubes 4 
and radiation therapy can be performed at five different 
locations inside an animal body, it shall be clear for the 
skilled man to use an indexer 21 with an arbitrary matrix 
of n x m rows and columns of outlet channels 22. 
[0061] A simplified embodiment of the afterloading 
device as shown in Figure 3a is depicted in Figure 3b, 
wherein the indexer 21 is provided with five outlet chan- 
nels 22 r 22 5 arranged in one row and a guide block 23 
provided with only one bore 24 1 . With this simplified em- 
bodiment only one radiation emitting source 9 1 can be 
advanced in a sequential order with the transport wire 
7^ through one of said five guide tubes 4 r 4 5 towards 
one of the five different locations in the tumou r 6 , in order 
to perform sequentially at each location a preplanned 
radiation therapy session. The guide block 23, which is 
brought in alignment with one of the outlet chan nels 22y 
22 5 / guide tubes 4 r 4 5 guides the transport wire 7 1 and 



the X-ray emitting source 91 through one of the outlet 
channel 22 r 22 5 towards the desired location into the 
tumour 6. 

[0062] The X-ray emitting source 9 as used in the af- 
5 terloading device according to the invention, as dis- 
closed in the figures 2a-2b and 3a-3b is powered by suit- 
able high voltage supply means 1 7, which means 1 7 are 
connected with the X-ray emitting source through a suit- 
able supply line 19. Preferably in this embodiments the 
10 x-ray emitting source 9 is powered by a voltage in the 
range of 10kV to 100 kV. Furthermore each X-ray emit- 
ting source 9 is connected to a laser device 1 6 by means 
of an optical fibre 1 8 passing through the transport wire 
7 through which optical fibres 18 r 18 n (in case n X-ray 
is emitting sources 9 n are used). Optical light pulses gen- 
erated by the laser device 16 and propagating towards 
the X-ray emitting source 9 through the optical fibre are 
used to create free electrons using the photo-electrical 
effect, which free electrons are accelerated through for 
20 example focussing electrodes towards the anode by 
means of a voltage difference supplied by said high volt- 
age power supply 1 7. This voltage difference creates an 
electrical field for accelerating said electrons. 
[0063] By using suitable control means the electron 
25 beam can be guided and directed using suitable focuss- 
ing electrodes means known in the art, which acceler- 
ated electrons impinge on the anode for creating the de- 
sired X-ray beam of a desired intensity and amount, 
which X-ray beam leaves the X-ray emitting source 9 
30 through an aperture towards the site of intended thera- 
py, The functionality and control of such X-ray emitting 
source is well known in the art. 
[0064] A simplified construction of an afterloading de- 
vice using a plurality of X-ray emitting sources is shown 
35 in figure 4 wherein the optical fibres 18 r 18 n for n X-ray 
emitting sources 9 r 9 n are connected by means of a 
beam splitter 25 towards one laser device 1 6. The beam 
splitter 15 is connected with an optical fibre 18 to the 
laser device 1 6 and splits the light pulses emitted by the 
40 laser device via n separate optical fibres 18 1 -18 n to- 
wards the respective transport wire 7 r 7 n . In this em- 
bodiment each transport wire 7 r 7 n and corresponding 
X-ray emitting source 9 r 9 n is advanced by separate 
transport means 10 r 10 n for example as disclosed in 
45 Figure 2a. Therefore each X-ray emitting source 9 can 
be separately positioned independently of the intended 
position of the other X-ray emitting sources in the tumou r 
6 to be treated, whilst said X-ray emitting sources are 
simultaneously activated and driven by the same laser 
50 device by means of the beam splitter 25. 

[0065] Another specific embodiment of the transport 
means 10, is disclosed in the Figures 5 and 6, wherein 
the transport means 26 do not incorporate the drum 11 
as disclosed in the Figures 2a and 2b, but wherein the 
55 transport wire 7 together with the optical fibre 1 8 and the 
power supply line 19 are wound in one or more loose 
windings 8a and 8b into the cartridge 26a of the trans- 
port means 26. Transport means 26 comprises also 
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drive means 27, which advance or retract by means of 
a belt drive 28 a transport wheel 27a, 27b and 27c the 
transport wire 7 out and in the cartridge 26a thereby 
moving the X-ray emitting source 9 through the corre- 
sponding outlet channel (not shown) and a suitable 
guide tube 4 (not shown) towards the tumour 6 to be 
treated. 

[0066] A similar embodiment of said transport means 

26 is depicted in Figure 6 wherein the transport wire 7 
is accommodated in the cartridge 26 with one winding 
8a and wherein the laser device and power supply 18 
are not integrally combined with the transport means 26 
contrary to the embodiments as disclosed in Figures 2a- 
2b. Point 7a of the transport wire 7 can be considered 
as a fixed point of the wire 7, which wire 7 is advanced 
in and out the cartridge 26a by means of drive means 

27 comprising to drive wheels 27a and 27b which can 
be brought into contact with the transport wire 7. Suita- 
ble encoding means 29 can detect the advanced or re- 
tracted length of the transport wire 7 in order to obtain 
an accurate position of the X-ray emitting source 9 within 
the guide tube 4 and/or in the tumour 6. 

[0067] With this embodiment it is easy to establish a 
correct position of the X-ray emitting source 9 in or near 
the site of the intended radiation therapy. Also in this 
embodiment of Figure 6 indexer 21 contains three outlet 
channels 22 r 22 3 together with a guide block 23 for 
guiding the single transport wire 7 together with the X- 
ray emitting source 9 towards one of the three guide 
tubes 4 r 4 3 . 

[0068] Although in the description the invention is de- 
scribed by means of embodiments incorporating an X- 
ray emitting source, which is operative between an ac- 
tivated and an un-activated state, it is noted that these 
embodiments only serve for illustrating the invention. In 
fact every electro-magnetic radiation emitting source, 
which can be switched between an activated and an un- 
activated state, can be used for the purpose of effecting 
radiation therapy according to the principles of the in- 
vention. 

[0069] Therefore it is also possible to use the device 
according to the invention for effecting photodynamic ra- 
diation therapy, wherein the radiation emitting source 9 
is constructed as the tip of an optical fibre, which flexible 
fibre is accommodated in the transport wire and which 
flexible fibre can be moved, twisted and manipulated to- 
wards the desired site of intended therapy. The laser de- 
vice 16 is then used to generate light or light pulses at 
a very precise wavelength so it can deliver said electro- 
magnetic radiation to the disease site. 
[0070] Therefore in the drawings the activatable radi- 
ation emitting source 9 can be: 1) an X-ray emitting 
source activated by a high voltage power supply 1 7 and 
optionally by a laser device 1 6 and 2) the tip of an optical 
fibre present in the transport wire 7, which optical fibre 
is connected with its other end with a laser device 1 6 for 
effecting photodynamic radiation therapy. 
[0071] Therefore it should be observed that in this 



specification electro-magnetic radiation comprises not 
only X-ray radiation but also electro-magnetic light pro- 
duced by a laser device. 

[0072] Moreover due to the fact that the transport wire 
5 with the radiation emitting source can be accurately po- 
sitioned inside an animal body the tip of the optical fibre 
emitting laser light can also be used for laser-surgery 
techniques. 

[0073] When the electro-magnetic radiation emitting 
io source is inserted into one guide tube in the tumour mul- 
tiple irradiation positions are possible by advancing the 
source towards different irradiation positions inside the 
same guide tube. 
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Claims 

1. Device for effecting radiation therapy in an animal 
body comprising a housing provided with at least: 

one outlet channel, 

a guide tube connected at one end with said 
outlet channel and wherein the other end of 
said guide tube is positionable in said animal 
body near the site of the intended radiation 
therapy, 

- one electro-magnetic radiation emitting source 
connected to a first end of a transport wire, and 

- transport means for moving said transport wire 
and said radiation emitting source via said out- 
let channel through said guide tube to and from 
said site of the intended radiation therapy in 
said body, characterized in that said radiation 
emitting source is an activatable radiation emit- 
ting source, which is operative between an ac- 
tivated and un-activated state. 

Device according to claim 1 , characterized in that 
in activated state the amount, intensity and/or du- 
ration of the radiation emitted by said activatable ra- 
diation emitting source is controllable and/or adjust- 
able. 



3. Device according to claim 1 or 2, characterized in 
45 that said activatable radiation emitting source is an 

X-ray emitting source. 

4. Device according to claim 1 or 2, characterized in 
that said activatable radiation emitting source is the 
tip of an optical fibre emitting light contained in said 
transport wire. 
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5. Device according to anyone of the preceding 
claims, characterized In that said activatable radi- 
ation emitting source is powered by a power supply 
placed outside the animal body. 

6. Device according to claim 5, characterized in that 
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said power supply is controllable. 

7. Device according to claim 6, characterized in that 

said transport wire comprises a power supply line 
for connecting said activatable radiation emitting 5 
source with the power supply. 

8. Device according to claim 7, characterized In that 
said power supply line comprises an optical fibre 
and said power supply comprises a laser device. 10 

9. Device according to claim 7 or 8, characterized In 
that said power supply line comprises an electric 
supply line and said power supply comprises a high 
voltage power supply. 15 

10. Device according to anyone of the preceding 
claims, characterized in that said device compris- 
es an indexer provided with a plurality of outlet 
channels to which a plurality of said guide tubes are 20 
connected. 
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18. Device according to anyone of the claims 7-17, 
characterized In that said power supply is con- 
nected to a plurality of power supply lines. 

19. Device according to claim 18, characterized in 
that a laser device is connected to said plurality of 
optical fibre power supply lines by means of a beam 
splitter. 

20. Device according to anyone of the preceding 
claims, characterized In that in the un-activated 
state said activatable radiation emitting source is 
used as a test source for testing the implantation 
through at least one guide tube towards a site of the 
intended radiation therapy in said body. 



11. Device according to anyone of the preceding 
claims, characterized in that said indexer is pro- 
vided with means for directing at least said activat- 25 
able radiation emitting source through at least one 

of said plurality of outlet channels. 

12. Device according to claim 1 1 , characterized In that 
said means comprise a guide block provided with 30 
at least one bore, which block is movable connected 

to the indexer, and wherein said at least one bore 
can be brought in alignment with at least one of said 
plurality of outlet channels. 

35 

13. Device according to claim 12, characterized In 
that said guide block is provided with a row of a plu- 
rality of bores, which row can be brought in align- 
ment with a row of a plurality of said outlet channels. 

40 

14. Device according to anyone of the preceding 
claims, characterized in that said transport means 
comprises a rotatable drum, which is rotationally 
symmetric around a rotation axis, which drum is 
provided with two end surfaces and a circumferen- 45 
tial surface provided with at least one winding 
groove for at least one transport wire. 

15. Device according to claim 14, characterized in 
that said drum is at least partly hollow. so 

16. Device according to claim 14 or 1 5, characterized 
in that said power supply is mounted at an end sur- 
face of said drum. 

55 

17. Device according to claim 15, characterized in 
that said power supply is mounted inside said drum. 
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